Experimental determinations of critical Reynolds numbers of Hagen-Poiseuille flow have been conducted by examining the electrokinetic phenomena generated by the interaction of the fluid flow and the electric double layer. The minimum critical Reynolds number was found to be 1907 with a standard deviation of 18, indicating the high repeatability of the technique. The technique itself is based on the appearance of the characteristic and singular fluctuations in the streaming potential which are due to hydrodynamic perturbations. The electrolytes used were dilute KCl solutions and borosilicate glass capillary tubing was used for the pipes. The present note describes the successful use of streaming potential fluctuations for the very repeatable determination of critical Reynolds numbers in pipe flows. This method has the advantage of not requiring probes in the flow.
Fluid mechanists have studied fluctuations in the streaming potential observed in turbulent pipe flow. REICHARDT 1 predicted the fluctuations and BOCQUET 2 was able to record them. The fluctuations have also been identified with turbulence by BINDER and CER-MAK 3 .
The present note describes the successful use of streaming potential fluctuations for the very repeatable determination of critical Reynolds numbers in pipe flows. This method has the advantage of not requiring probes in the flow.
The apparatus used in generating the streaming potential is shown in Figure 1 . The electrodes were of the Ag -AgCl type formed on platinum helices and the pipes were borosilicate precision bore glass tubing. The above apparatus was enclosed in a Faraday cage, itself in a room in which the air was held to a fixed temperature + 0.3 °C. The electrodes were connected to a high input impedance electrometer whose input either fed to a chart recorder or an oscilloscope. Dilute KCl solutions, made from conductivity water, served as the fluid.
The critical Reynolds numbers, i. e., Reynolds number of the transition from laminar to turbulent flow, were determined for two pipes. Pipe No. 1 was 12.2 cm long and its diameter was 0.06 + 0.0007 cm. The entrance was roughened in an attempt to measure the minimum critical Reynolds number. The result of 32 measurements was an average of 1907 with a standard deviation of 18. The critical Reynolds number was determined by noting the first appearance of the streaming potential fluctuations. The fluid was 0.001 N KCl. 
